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RETREAT OF MID-LATITUDE GLACIERS

South Cascade Glacier, Washington

1928 2000

Unknown
http://ak.water.usgs.gov/glaciology/south_cascade/1928-2000comparison.htm



PASTERZE GLACIER, AUSTRIA 1875 - 2004

About 2 km shorter.
Terminus replaced by artificial lake.
Decrease in length about 15 meters per year.
In 2003, decrease was 30 m in length and 6.5 m in thickness.

Unknown
http://www.worldviewofglobalwarming.org/pages/glaciers.html



GRINNELL GLACIER
GLACIER NATIONAL PARK 1911 - 2000

  

Unknown
http://www.worldviewofglobalwarming.org/pages/glaciers.html



GLACIER AX010, NEPAL, 1978-2004

Unknown
http://snowman.ihas.nagoya-u.ac.jp/download/photo/AX010.html



MUIR GLACIER - MUIR INLET
GLACIER BAY NATIONAL PARK, ALASKA

1941 vs. 2004

Muir Glacier,  William O. Field on 13 August 1941 and by Bruce F. Molnia on 31 August 2004



RHONE GLACIER, VALAIS, SWITZERLAND
1859 - 2001

  

Glacial retreat is 2.5 km.

Base is 450 meters higher.

Unknown
http://www.worldviewofglobalwarming.org/pages/glaciers.html
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GLOBAL ENERGY BALANCE
Global and annual average energy fluxes in watts per square meter

343

237

237
≈ 254K

390
≈288K

106

169

296
90

16

Rayleigh

α = 31%

69% = 1 -α

1/4 S0 1/4 S0 =(1-α) σ T4

Shortwave Longwave

Atmosphere

L
S

31

27
Aerosol 4

45

30

68

H2O, CO2, CH4
...

Schwartz, 1996, modified from Ramanathan, 1987

Unknown
= -2°F

Unknown
= 59°F



ATMOSPHERIC
RADIATION

Energy per area per
time

Power per area

Unit:
Watt per square meter
W m-2
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ATMOSPHERIC CARBON DIOXIDE IS INCREASING

Global carbon dioxide concentration and infrared radiative forcing 
over the last thousand years

Polar ice cores
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CHANGE IN GLOBAL MEAN SURFACE
TEMPERATURE 1855-2004
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GREENHOUSE GASES AND TEMPERATURE 
OVER 450,000 YEARS
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Vostok core, Antarctica

Unknown
Modified from Petit et al., Nature, 1999
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Looking to the
Future . . .



Prediction is difficult,
  especially about the future.

– Niels Bohr
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PROJECTIONS OF FUTURE CO2 EMISSIONS
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PROJECTIONS OF FUTURE CO2 CONCENTRATIONS
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PROJECTIONS OF FUTURE TEMPERATURE CHANGE
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PROJECTIONS OF FUTURE TEMPERATURE CHANGE
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PROJECTIONS OF FUTURE SEA LEVEL RISE



THE BIG PROBLEM FOR
LONG ISLAND . . .

RISING SEA LEVEL

























WHAT CAN WE
DO ABOUT IT?

Michael R. Bloomberg
Mayor

Mayor s Office of Operations
Office of Long-term Planning and Sustainability

INVENTORY OF NEW YORK CITY
GREENHOUSE GAS EMISSIONS

April 2007



CARBON DIOXIDE EMISSIONS IN
SELECTED CITIES

Pounds of carbon per person per day
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Cities are energy efficient.



CARBON DIOXIDE EMISSIONS BY SECTOR
Comparison of New York City vs. United States Average

Pounds of carbon per person per day

10

8

6

4

2

0

P
ou

nd
s 

C
ar

bo
n 

pe
r 

da
y

Residential Commercial Transportation Industrial

 

 NYC
 

 US

New York City, EPA



PROJECTED CARBON DIOXIDE EMISSIONS
FOR NEW YORK CITY

2005 - 2030
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THIS CO  
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PER CAPITA FOSSIL FUEL CO2 EMISSIONS
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Per capita carbon dioxide emissions, ton C/yr
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Per capita carbon dioxide emissions, ton C/yr

COOK ISLANDS
URUGUAY

REPUBLIC OF MOLDOVA
BRAZIL

MALDIVES
TUNISIA

ECUADOR
GUYANA

GRENADA
CHINA (MAINLAND)

PANAMA
EGYPT

PUERTO RICO
SAINT LUCIA
BOTSWANA

FRENCH POLYNESIA
BRITISH VIRGIN ISLANDS

MAURITIUS
SAINT HELENA

LATVIA
ST. KITTS-NEVIS

CUBA
SEYCHELLES

GABON
ALGERIA

DOMINICAN REPUBLIC
BELIZE

MONGOLIA
JORDAN

THAILAND
LITHUANIA

SYRIAN ARAB REPUBLIC

By country, year 2000. Data: G. Marland, Oak Ridge National Laboratory

steve




PER CAPITA FOSSIL FUEL CO2 EMISSIONS

86420
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Per capita carbon dioxide emissions, ton C/yr
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WHERE IS ALL
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0.49 lbs Carbon per KWH





CARPOOLING CAN SAVE MORE THAN GAS



WHERE DOES YOUR ELECTRIC ENERGY
COME FROM?
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SOURCES OF ELECTRIC ENERGY
IN THE UNITED STATES

- - - FOSSIL FUEL - - -

- - - Less than 1 % each - - -

- - - - - Renewable - - - - -

Annual Total 3.71 Trillion KWH

On Long Island most electric energy derives from combustion of oil.



YOUR FAMILY’ S CONTRIBUTION TO THE
GREENHOUSE EFFECT
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CARBON DIOXIDE EMISSIONS FROM
ELECTRIC ENERGY PRODUCTION

(1990's Technology)

Suffolk County 2001
Legislation

How much does your household contribute?

A typical household using 1000 kilowatt hours of electricity
per month is responsible for emission of 3 tons of carbon
a year in the form of carbon dioxide.



YOUR CONTRIBUTION TO THE GREENHOUSE EFFECT

0.49 lbs Carbon per KWH

At half a pound of carbon per KWH, the average household 
is responsible for emission of 500 pounds of carbon a month .

steve
500 pounds of carbon per month3 tons of carbon per year



WHO IS
RESPONSIBLE?

IT’S ALL OF US!





RESEARCH IS HELPING
TO ANSWER THESE QUESTIONS.

Unknown
www.ecd.bnl.gov/steve




